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SUMMARY 
1. Attention is called in this bulletin to three new orchard prac-
tices that promise to be of great practical value in regulating 
the fruit crop. These are: (1) Branch scoring or ringing to 
increase the set and size and hasten the maturity of fruit; (2) 
Spraying with "plant growth substances" to reduce the prehar-
vest drop of apples; and (3) use of caustic sprays to prevent 
fruit set in the ''on'' year of biennially bearing varieties. 
2. Experimental evidence over a period of three years shows that 
ringing or scoring of scaffold branches of fruit trees, at the time 
of full bloom, increases the set and size of fruit and hastens their 
maturity. It is recommended as a desirable practice for vigorous 
trees or varieties that bear subnormal crops. 
3. The preharvest drop of apples may be reduced greatly by spray-
ing trees with weak concentrations of either of two ''plant 
growth substances "-naphthalene acetamide and naphthalene 
acetic acid. These sprays may be on the market in water soluble 
form this season. The spray is applied a few days before or at 
the beginning of harvesting time. · 
4. If economicaly desirable, fruit setting may be prevented in the 
"on" year of biennially bearing apple varieties by destroying 
the bloom in the late cluster bud stage with a caustic spray. 
Creosote oil at 1{·% concentration was found to be one of the best 
materials for this purpose, but cresylic acid of 1~% strength 
and good tar oil at 3% strength are also highly effective. 
5. Procedures are suggested for each of the above practices, which 
may be used as guides for execution of the work. 
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The purpose of this bulletin is to introduce to fruit growers, es-
pecially those interested in apple culture, some relatively new prac-
tices that have received recently considerable attention. Under 
certain circumstances they may be used successfully and profitably to 
regulate the apple and possibly other fruit crops. These are: (1) 
Branch scoring or ringing to increase set, size and earliness of ma-
turity of fruit; (2) spraying with plant growth substances to reduce 
the preharvest drop of apples; and ( 3) spraying to prevent fruit set in 
the ''on'' year of biennially bearing varieties. 
It would be emphasized, at the outset, that these are not substitutes 
for any of our present major orchard practices but only supplemen-
tary to them. And since they are new, experimental evidence and 
practical experience on their use and value is still limited. It is 
suggested, therefore, that growers exercise their best judgment and 
precaution in adapting them. If circumstances justify, it would 
seem desirable to give these practices a trial on a small scale. By so, 
doing the producer will be able to determine their usefulness for 
his conditions. 
The recommended procedures, given at the end of each section of 
this bulletin, are presented with the purpose of guiding one to some 
extent in the execution of the work. Undoubtedly many growers 
will vary the procedures according to their needs. 
FRUIT PRODUCTION AS AFFECTED BY RINGING OR 
SCORING OF BRANCHES 
We are all familiar with the fact that frequently apple and other 
fruit trees blossom abundantly but set frult sparsely. This is not 
always due to frost injury, faulty pruning, poor pollination, inefficient 
spraying or lack of nitrogen in the spring. 
While studying the fruit setting behavior of the Minkler and Black 
Twig varieties, the writer found in 1937 that the production of 
fruit of these two apples can be increased strikingly, in some cases 
several fold, by ringing of large scaffold limbs when the trees are in 
bloom. Interest being aroused, this investigation has been extended 
during the past two years to include other varieties of apples and 
several other kinds of fruit. 
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Attention should be called here to the fact that ringing with the 
object to increase fruit set should not be confused with the some-
times recommended practice of ringing young filler and other trees 
in order to induce them to come into bearing sooner. In this latter 
case ringing is executed later in the growing season and the cuts 
are usually made on the main stem. As described here it is to be 
used on varieties or trees that are already in the reproductive state, 
that produce flowers abundantly each year, but do not set fruit in 
desirable quantity. The ring is made on the scaffold limbs of such 
trees and it is done at the time of full bloom. 
Branch ringing to increase fruit set and size is really a very an-
cient practice. It has been used perhaps for 2,000 years in the 
Mediterranean region and lately in California to improve the qual-
ity and quantity of grapes, chiefly of the seedless types. Ringing 
of tree fruits with this object in view, has been practiced to some 
extent in England and girdling in Germany, but these treatments 
are not in vog·ue in our country, though the effects have been studied 
to some extent in connection with experimental work. 
Large limbs or branches, that can be reached conveniently from 
the ground or with a short step ladder, are most convenient to ring. 
Our practice has been to select two to several pairs per tree, ring 
half of them, retaining the others as checks. For practical work, it 
wo1ild be more desirable, of course, to ring most of the branches, 
leaving one or two of the lowermost to support the roots during the 
short period of healing of the wounds. These ma~r serve also to 
check on the effectiveness of the treatment. 
Ringing is done by making with a sharp knife two parallel cuts 
about ;~ to ± inch apart completely around the limb and removing 
the strip of bark between them. A double-bladed knife may be 
found convenient. The wound is covered immediately and thorough-
ly with grafting wax, thoug·h other desirable material may be used 
for this purpose. The wound should be healed over in 4-5 weeks. 
In our experience no harm to the tree has resulted from this treat-
ment, the visible effect being chiefly on the fruit crop. 
The results have been beneficial to the yield in almost every instance 
where branches of vigorous trees have been ringed. The fruit set 
of apples, for example, has been increased as follows : King David 
+ 31.6%, Rome + 94.0%, Black Twig + 204.1%, Stayman + 
258.8% and Delicious + 278.0% (Table 1). In general, therefore, 
it. can be said with. a fair amount of certainty that shy bearing varie- . 
ties seem io ·respond inost strikingly to branch ringing . . 'l'he practice .. 
is recommended primarily for such varieties. 
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TABLE 1.-EFFECTS OF BRANCH RINGING ON FRUIT SET. 
Percentage of flower clusters (apples, pears) or flowers (cherries, peaches) 
maturing fruit. 
Variety 
Ringed .•. , •...••.•.... 
Not ringed ........... . 
Increase due to ringing 
Variety 
Ringed ...........•... 
Not ringed .. . ........ . 
Increase due to ringiag 
Variety 
Ringed ..... ... ....... . 
Not Ringed .. . ..•...... 
Increase due to ringing 
Black Twig 
1937 
21.3 
7.0 
+204.1 
Winter N elis 
31.8 
20.2 
+57.4 
Apples 
Rome 
1938 
13.0 
6.7 
+94.0 
Pears 
Duchess 
21.5 
15.8 
+36.1 
Peaches 
King David Delicious Stayman 
1938 1939 1939 
10.4 5.3 60.3 
7.9 1.4 16.8 
+31.6 +278.0 +258.8 
Cherries 
Royal Duke 
5.7 
4.4 
+29.5 
Montmorency 
25.2 
26.6 
-5.3 
Eureka Golden Elberta Early Crawford 
29.4 
25.5 
+15.3 
35.8 
37.1 
-3.5 
21.0 
19.3 
+s.s 
The yield of pears was also influenced favorably by branch ringing, 
but not so markedly as with apples. A 29.5% increase iu fruit set was 
obtained with the Royal Duke cherry, but the Montmorency variety, 
which is normally a heavy bearer, did not respond to the treatment. 
For some unknown reason the yield of peaches ·was not augmented to 
any extent by ringing. It is possible that in another part of the coun-
try, where peaches bear more regularly than in central M.issouri, 
the response may be different. 
Not merely the fruit set but also the size and maturity is affected 
by branch ringing (Table 2). The apples, though relatively more 
numerous on ringed branches, were on the average 11-23% larger, 
Garber pears + 9.3%, and peaches, cherries and grapes were also 
increased in size. The difference in almost all instances was great 
imough to be of commercial value. It should be noted in this con-
nection that size of fruit is usually correlated with leaf area. Hence 
with increasing set a point may be reached where the foliage is 
unable to supply food for a maximum growth of the fruit. 
Fruit on ringed branches ripened earlier, had a higher sugar con-
tent and developed color sooner (Fig. 1). This may or may not 
be desirable as much as harvesting and marketing is concerned. 
Branch ringing may be a valuable treatment to hasten the ripening 
of summer and fall apples, certain varieties of peaches aml other 
st.one fruits. Fruit put on the market a week or two earlier, when 
the supply is limited, often commands a better price. Frequently 
sales made but a few days ahead of the usual time may be hig11ly 
profitable. 
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TABLE 2.-EFFECTS OF BRANCH RINGING ON FRUIT SIZE. 
Variety and Treatment No. of fruit 
Apples 
Delicious 
Ringed ....... .. .. ... 218 
Not ringed . . . . . . . . . . . . . 404 
King David 
Ringed . . . . . . . . . . . . . . . . 2572 
Not ringed . . . . . . . . . . . 1507 
Pears 
Garber 
Ringed.. .. ... ... 762 
N ot ringed . . .. .. .. 559 
Peaches 
Red Bird 
Ringed . . . . . . . . . . . . . . . . 477 
Not ringed .. . .. . . .. .. .. 581 
Elberta 
Ringed................ 118 
Not ringed .. .. . . . . .. .. 148 
Early Elberta 
Ringed. ... ............ 100 
Not ringed . . . . . . . . . . . . . 163 
Golden Elberta 
Ringed . . . . . . . . . . . . . . . . 288 
Not ringed . . . . . . . . . . . . . 364 
Cherries 
Royal Duke 
Ringed . . . . . . . . . . . . . . . . 11 05 
Not ringed .. .. . .. .. .. . . 1030 
Montmorency 
Ringed . . . . . . . . . . . . . . . . 1045 
Not Ringed . . . . . . . . . . . . 1088 
Crapes 
Concord No. of clusters 
Ringed................ 363 
Not ringed . . . . . . . . . . . . . 368 
Av. wt. per 
fruit-gms. 
183.8 
149.4 
98.4 
88.3 
127 .1 
116.3 
79 .9 
75.4 
150.0 
143.2 
52.9 
52.7 
53.3 
50.5 
4.67 
4.10 
2.50 
2.33 
Per cluster 
96.6 
Per fruit 
4.06 
Per cluster 
88.4 
Per fruit 
3.61 
Increase in size 
due to ringing-% 
+23.o 
+ 11.4 
+ 9.3 
+ 6.0 
+ 4.8 
+ .4 
+ 5.5 
+14.0 
+ 7.4 
+ 9.3 
+12.4 
Fig. 1.-Ringing of branches increases size and maturity of peaches. Fruit on the left, from 
not ringed branches, on the r ight, from ringed branches of the same tree. 
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Maturity tests, as measured by means of the pressure teste1', on 
apples, pears and peaches, showed that the fruit from ringed limbs 
could have been harvested 5 to 14 days sooner, depending on variety. 
Conspicuous differences in the same direction were noted also with 
cherries and grapes, though no definite maturity determinations were 
made. 
Whether late varieties of apples and pears from ringed trees 
keep in storage as well as from non-ringed ones is not known at 
present. There is always the danger that in waiting for development 
of color, one may delay the harvesting too long, thus increasing 
maturity and reducing the storage life of the fruit. There may be 
also an increase in preharvest drops of certain varieties of apples. 
Ringing, like all other orchard practices, requires the use of dis-
cretion and judgment. 
Since ringing of branches and the necessary covering of the wound 
is not as convenient an operation as may be wished, scoring was 
tried. It consisted of cutting through the bark with a sharp knife 
2 or 3 times completely around the limb, the cuts being a few inches 
apart. No bark was removed. The results showed that scoring was 
equally as effective as ringing with the Delicious variety and markedly 
beneficial also with Stayman, the two used in this comparison (Table 
3). 
TABLE 3.-A COMPARISON OF BRANCH RINGING WITH SCORING IN RELATION 
TO FRUIT SET OF APPLES. 
Variety and Treatment No. of flower No. of fruit % clusters o/o increase due 
clusters June 15 set-final to treatment 
Delicious 
Ringed ................ 5365 287 5.3 +278.0 Check (R) ....•.....• 6028 85 1.4 Scored .•....•...•.••.. 3945 154 3.9 +254.3 Check (Sc) .......... 3356 38 1.1 Stayman 
Ringed ................ 1584 951 60.3 +258.8 Check CR) ........... 1597 269 16.8 
Scored ................ 2974 673 22.6 + 88.4 Check (Sc) .......... 2270 272 12.0 
The question may be raised: Under what circumstances might it be 
desirable and profitable to ring or score branches of fruit trees~ 
Our experience indicates that it may be advisable to give this treat-
ment on a limited scale, till experience is gained, to vigorous trees or 
varieties that bear very small or subnormal crops. Varieties or trees 
that bear satisfactory crops should not be ringed. Too much of a 
good thing is often harmful. Scoring, because of convenience and 
lower cost, may be preferred to ringing. While most of the limbs 
on a tree may be treated, a few should be left to nourish the roots 
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during the period when the wound has not yet healed. It is not ad-
visable to ring the whole tree around the trunk. An exception is the 
grape, of which the whole plant may be ringed without danger. 
Scoring or ringing may be tried if for some reason it is desirable 
to hasten fruit maturity of a variety, independent of its setting 
capacity. In general, however, it cannot be emphasized too forcefully 
that weak frees should never be subjected to this treatment. In our 
experience over a period of three years no instance has occurred 
where a normally healthy tree has been injured by branch ringing or 
scoring. 
The pollination requirements of certain apples should not be over-
looked in this connection. Information has been requested frequent-
ly on branch ringing of the Winesap, Stayman, Delicious, and other 
varieties planted in solid blocks. Under these conditions, it is doubt-
ful that the treatment would be of any benefit at all, for cross 
pollination would be the main limiting factor for proper setting of 
fruit. Most varieties of apples, and those of the Winesap group in 
particular, are highly self-sterile, requiring interplanting with 
good pollenizers. * 
Is the effect of branch ringing carried over to the following years ? 
This question cannot be answered definitely as yet because of limited 
amount of observation. The present evidence points to the fact 
that there is some carry-over influence to the second year and that it 
is niore from ringing than scoring. I.t is probable that scoring may 
have to be repeated each year. 
If the l.nfl.uence of ringing extends to the second and third years, 
then it should stimulate also an increased flower bud formation. This 
may or may not be desirable. 
Suggested Procedure : 
l. Select varieties or trees that are vig·orous, flower abundantly, 
but do not set a satisfactory amount of fruit. Decide whether 
cross-pollination is not a limiting factor. 
2. When the trees are in bloom score the large scaffold branches by 
cutting through the bark three times completely around each 
limb, separating the cuts by a few inches. 
3. Count the number of flower clusters on a few representative 
tagged branches of scored .and similar non-treated trees or limbs. 
4. Determine the number of fruit .on the same (tagged) branches 
after all the drops have occurred. Calculate the percentage of 
fruit set in each case. 
5. If scoring has not been effective (less than 50% increase in fruit 
set) try ringing next year. 
*See "Pollination and fruit setting", Mo. Agr. Exp. Sta. Bui. 379. 
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6. In ringing make two parallel cuts about i to t inch apart com-
pletely around the limb. Remove bark between cuts and cover 
wound with grafting wax. Leave 1 or 2 limbs without ringing 
to support the roots while the wound is healing. Compare set 
on ringed and non-ringed branches. 
REDUCTION OF PREHARVEST DROPS OF APPLES 
Before apples attain a desirable size, color and maturity, there 
usually begins during the preharvest or early harvest period a 
"natural" dropping of the fruit. With some varieties, like the Jona-
than, and in some years with most varieties, the drops may be very 
heavy and the loss considerable. The past season ( 1939), for in-
stance, there occurred, due to abnormal weather, a ruinous dropping 
of apples in the northwestern part of Missouri, with 50% or more 
of the choicest fruit on the ground. 
In view of this situation the recent announcement by Gardner, 
Marth and Batjer of the U. S. D. A. of the discovery that certain 
so-called "plant growth substances," when sprayed upon trees pre-
vious to the harvest time, prevent excessive dropping of apples, was 
in.deed welcome news. Unfortunately this information came so late 
that it was not of much help to apple growers that year. We have 
tested on a limited scale two of these growth substances-naphthalene 
acetic acid and naphthalene acetamide-as sprays to reduce the 
drops of two varieties. When used as a spray at a dilution of .0005%, 
naphthalene acetic acid reduced the drops of Delicious apples from 
66.0% to 28.6% and at the double concentration (.001%) to 9.7%. 
Naphthalene acetamide, the other growth substance, at the higher con-
centration (.001% ) still further reduced the drops to 2.2% (Table 4). 
In the case of the Winesap variety, n aphthalene acetic acid of .001 % 
strength lowered the drops from 62.9% to 45.2 % and naphthalene 
acetamide at the same strength to 40.7 % (Table 5) . This reduction, 
while experimentally significant and commercially valuable, was not 
as great as with Delicious, due to a severe wind storm that hit these 
trees on October 8. A 50-mile-an-hour gale literally tore off the 
fruit from the more exposed Winesap t rees. 
Since the above substances are not directly soluble in water, they 
have to be dissolved first in a small amount of alcohol and then added 
to clean water in the spray tank. The cost of a drenching spray, 
which is desirable, was about 50 cents per 25 year-old trees. In-
formation has reached us that the price of the material will be reduced 
this year and that it will be put on the market in a water soluble 
form with the addition of a spreader. 
TABLE 4.-EFFECTS OF NAPHTHALENE ACETIC ACID AND NAPHTHALENE ACETAMIDE ON PREHARVEST DROP OF 
APPLES VAR. Delicious. 
Experimet1t Station Orchard, Harvesting period 9/12 - 9/26. 
Recording Naphthalene acetic acid Naphthalene acetic acid Naphthalene acetamide Checks 
dates .0005%, 9/14, 2 trees .001 %, 9/14, 2 t rees .001%. 9/14, 2 trees J trees 
Drops On trees Per cent Drops On trees Per cent Drops On trees Per cent Drops On trees Per cent 
bu. bu. drops liu. bu. drops bu. bu. drops bu. bu. drops 
9/23 1.7 ... 14.3 1.1 ... 7.1 .2 .. . J.J 7.0 . .. 38.5 
9/30 1.3 
·8·.s 25.2 
.2 8.4 .1 i'J'.8 l.6 4.2 61,5 10/5 .4 28.6 .2 14.0 9.7 .1 2.2 .7 6.3 66.0 
3.4 8.5 28.6% 1.5 14.0 9.7% .4 17.8 2.2% 11.9 6.3 66.0% 
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TABLE 5.-EFFECTS OF NAPHTHALENE ACETIC ACID AND NAPHTHALENE ACETAMIDE 
ON PREHARVEST DROP OF APPLES, VAR. Winesap. . 
Experiment Station Orchard, Harvesting period, 9/28 - 10/7. 
Recording Naphthalene acetic acid Naphthalene acetamide Checks 
dates .001 %. 9/14, 2 trees .001 %, 9/14, 2 trees 2 trees 
Drops On trees Per cent Drops On trees Per cent Drops On trees Per cent 
bu. bu. drops bu. bu. drops bu. bu. drops 
10/7 2.5 7 .1 2. 1 9.5 14.2 32.9 
10/9 8.7 30.4 4.7 30.8 9.2 54.4 
10/12 1.8 35.5 .9 34.8 1.7 16:0 
58.2 
10/14 2.9 19.3 45.2 1.3 13.1 40.7 2.0 62.9 
15.9 19.3 45.2% 9.0 13.1 40.7% 27.1 16.0 62.9% 
This being a new practice, many points as regards the number of 
sprays to be given, the time of application, and their general effects 
on the tree will have to be determined. The nature of the material 
and the extremely weak concentrations used, point to the fact 
that the sprays are absolutely harmless to consumers of fruit. Pre-
liminary observations show that there is no detrimental influence 
whatever on the tree. Quite the contrary, the sprays may retard the 
autumnal shedding of leaves, so that the period of food manufacture 
will be prolonged and the tree may enter the rest period with larger 
food reserves, which is desirable. 
Whether these growth substances can be mixed with other spray 
materials, such as arsenate of lead, nicotine-oil or nicotine-bentonite, 
is still to be ascertained. Pending this information, it is suggested 
that growers use them as separate sprays. This probably would be 
necessary in most cases anyway, since codling moth sprays are rarely 
applied so late in the season. 
While it is not yet definitely known when exactly these new sprays 
should be put on to obtain the best results, it would seem logical to 
make the application about 4 or 5 days before the time the apples 
are expected to drop. .As this is not always certain, spraying most 
often will, and should, occur as soon as the drops begin. If the 
harvesting season is prolonged, as in the case of several or ''spot'' 
pickings, it may be desirable to use a second spray. This should be 
given sometime during the early part of the harvesting period . 
.Attention should be called to the danger that when these sprays 
are used picking may be delayed too long. The natural preharvest 
drop is frequently one of the signs indicating that the fruit is getting 
ripe. These sprays will not stop apples from ripening; they merely 
reduce the drops. Relatively late picking, of course, will increac;;e 
the color and size, but may also reduce to some extent the storage 
life of certain varieties of apples. 
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Suggested Procedure: 
1. Special water soluble spray material being available, use it in 
preference to the pure chemicals-naphthalene acetic acid or 
naphthalene acetamide. FollO'w closely directions given by 
manufacturer. 
2. It is advisable to spray twice varieties that have a prolonged and 
heavy preharvest drops. One spray may be sufficient for those 
less subject to late dropping of fruit. The second spray may be 
less concentrated than the first to cut down cost. 
3. Apply spray as soon as the drops begin. The effective period of 
the spray is about two to three weeks. If the period of dropping 
is considerably longer than that, a second spray may be ad-
visable. Spraying must be thorough, as stems of all fruits must 
be wetted. 
4. If for some reason the grower desires to use the pure chemicals, 
preference should be given to naphthalene acetarnide. It is ob-
tainable froin a. good chemical supply house. Proceed as follows: 
a. Weigh out 8 grams of the substance. (A druggist will do 
it for you, if fine scales are not available.) 
b. Dissolve it in a small amount of grain alcohol. 
c. Add the whole thing to 200 gallons of pure water. This will 
give an approximate concentration of .001%. 
d. Use only 4 grams to 200 gallons (.0005%) for the second 
spray, if it is applied. 
BIENNIAL BEARING AND SPRAYING TO PREVENT 
APPLE FRUIT SET IN THE "ON" YEAR 
Some apple varieties may be regarded as pronounced biennial 
bearers (Yellow Transparent, Duchess, Wealthy, York) while others 
may drift into this habit as they become older. During the past 
few years, biennial bearing· has become an especially acute problem 
in the central states because of frosts and recurring drought. 
We do not know at present of any economical orchard practice or 
a combination of practices that will positively change biennial into 
annual bearers. In light of our current information on the subject 
the following suggestions may be emphasized: 
1. Select, if feasible, varieties that do not drift readily into alter-
nate cropping. 
2. Keep the trees, by whatever means are available, in a vigorous 
condition. This refers to the tree as a whole as well as to in-
dividual branches. Remove weak branches. 
3. Do not permit trees to overbear. Thin the fruit heavily and 
regularly. 
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4. If once established, biennial bearing may be reduced and pos-
sibly broken by: 
a. Heavy flower bud or flower thinning·, or 
b. Even heavier thinning of very young fruit-before the 
natural drops have been completed. 
c. Combined with nitrogen fertilization only in the fall of 
the "on" year and spring· of the "off" year. 
It should be pointed out in this connection that even such a drastic 
and costly program as flower bud or blossom thinning, if it is at all 
feasible on a commercial scale, will not change biennial bearers into 
producers of crops annually. Killing spring frosts and excessive 
drought may switch them back to the old habit, requiring a repeti-
tion of the treatment. 
In the meantime growers may wish to experiment with so-called 
bloom-killing materials. These are sprays that will destroy all 
flowers in the ''on'' year, when the price for fruit is apt to be low, 
without serious injury to foliage and no apparent harm to the spurs 
and other parts of the tree. Trees so sprayed most likely will flower 
and set fruit in the "off" year. These sprays, therefore, will not 
remedy biennial bearing to any extent but will merely switch the fruit 
production to the normal "off" year, when a better return for the 
crop may be expected. Partial killing of blossoms by these caustic 
sprays ha,'1 not been found successful so far, since the remaining 
fruit may be russeted to various extent. 
Barring injury from spring frosts or extreme disturbance by sum-
mer drought, it is probable that, once the fiowers are killed in the 
"on" year, the trees will bloom and set fruit in the "off" year for 
a considerable period. The desirable effect of a bloom-destroying 
spray, therefore, may extend over several years. 
Spraying experiments for the prevention of fruit set have been 
conducted for the past 7 years by Paul IL Shepard in cooperation 
with M. A. Smith of the U. S. D. A., at the Missouri State Fruit 
Experiment Station, Mountain Grove, Missouri. They found that 
cresylic acid at -}-2% and tar oil No. 1* at 3% concentration were 
most effective and desirable for the destruction of apple flowers. The 
best time of application is during the late cluster bud stage, when 
the central flower is ready to open. The pec1icels are then easily 
killed by the spray and the still unopened flower buds wither prompt-
ly. The job must be done thoroughly, otherwise a second spraying 
or hand picking of the non-killed blossoms or young fruits is required. 
Cresylic acid, especially when used somewhat excessively, has caused 
·occasionally injury to foliage and fruit spurs, while the tar oils, as 
•composition: Creosote oil 63%, petroleum oil 21%, soap 16%. 
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Fig. 2.-Twigs of a young tree showing Bower buds killed by creosote oil spray (arrows and 
elsewhere) and beginning of normal development of leaves. 
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found on the market, are of uncertain composition. Considering 
this situation, it seemed desirable to make a further study of these 
bloom-killing spray materials. 
During the past year the above and several other promising sprays 
were tried, in cooperation with H. G. Swartwout, at the Missouri 
Agricultural Experiment Station, Columbia, Missouri. The most 
effective ingredient in tar oil being undoubtedly the creosote part, 
we have used it alone and in three fractions ("cuts" of various boiling 
points).* It was found that cresylic acid at It% strength, though 
effective in killing blossoms on our trees, caused an uneven production 
of foliage and some spur injury. The lighter fractions of creosote 
oil at If % concentration, on the other hand, destroyed the :flowers 
effectively without any permanent harm to the foliage or spurs (Fig. 
2). It is probable that the creosote oil will be put on the market this 
year by the company that supplied it for this specific purpose. 
For growers wishing to try these new bloom-destroying materials, 
it is suggested that they spray small blocks of trees before adopting 
the practice for large acreages. Thus the producer will be able to 
determine the results of his work for his conditions without taking 
undue risk. 
Difficulty may be experienced when the trees are somewhat devita-
lized and as a consequence the bloom does not come out at the same 
time. This would require more than one spraying, with possibly a 
greater danger of injury to the trees. 
Suggested Procedure: 
1. Select a block of trees of a biennial bearing variety and destroy 
all :flowers in the "on" year, if that is economically desirable, 
by a caustic spray. 
2. Use either cresylic acid (It% concentration) or good grade of 
tar oil (3% concentration), but preferably creosote oil (Ii% 
concentration, or 1 gallon in 65 gallons of water). 
3. Apply the spray when the bloom is in the late cluster bud stage 
and the central bud is about to open. Spraying must be 
thorough, for every :flower cluster must be covered. 
4. Remove by pruning tips of branches on which :flowers may not 
have been reached properly by the spray. 
5. Do not worry about the appearance of the trees after spraying 
(they will look terrible). The buds and first small leaves will 
be killed, but in due time the real foliage will develop normally. 
Very few, if any, spurs should be found injured. 
6. Watch for a desirably heavy bloom in the next or "off" year. 
*Prepared by courtesy of a manufacturer. 
